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Abstract 
A normative study on action naming was conducted. Forty native Cantonese speakers, 
equally stratified among gender, different age and education groups were recruited in the 
present study. 255 action pictures downloaded from the website 
http://crl.ucsd.edu/~aszekely/ipnp/7lgpno.html were employed. Effects of age, education, 
familiarity and age of acquisition (AOA) on action naming accuracy were investigated. Age 
and educational level showed significant main effects on naming accuracy and interaction 
effect of these two variables was found. Significant and positive correlations between AOA/ 
familiarity and naming accuracy were present in the old age group, but not in the younger one. 
Such information can act as reference in assessing normal and the disordered population.   
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For decades, many studies have been carried out to find out the factors affecting the 
accuracy in lexical access during oral production. Age, educational level, age of acquisition 
(AOA), as well as familiarity were reported to show different effects on naming accuracy and 
naming latency on object naming. It has been shown repeatedly that the frequency with 
which a word is used is a strong predictor of the accuracy in lexical access in normal subjects 
(Forster & Chambers, 1973; Oldfield & Wingfield, 1965). However, as word frequency is 
highly correlated with AOA, of which high frequency words tend to be learnt early in life, 
studies had been carried out to compare the effects of AOA and word frequency. Morrison, 
Ellis and Quinlan (1992) reanalyzed the study by Oldfield and Wingfield, using AOA ratings, 
length of words in phonemes and frequency counts. All the above factors were found to be 
correlated with naming speed. Some studies have also been conducted to find out the effect of 
age on object naming. Results show two extremes: some suggested a naming decline among 
the elderly population (Nicholas, Olber, Albert & Goodglass, 1985; Riegel & Birren, 1966) 
while others did not find any age difference on picture naming (Villardita, Cultera, Cupone 
and Mejia, 1985; Beland & Lecours, 1990). The effect of education on naming ability has 
often been investigated along with the effect of age. However, it is surprising to note that 
while education shows increasing importance in further developing our existing knowledge in 
the world, previous studies on picture naming have often recruited participants that are 
unbalanced for educational level (Borod, Goodglass & Kaplan, 1980), or show no data 
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identifying the educational histories of the participants (Thomas, Forzard & Waugh, 1977). 
Moreover, familiarity was also found to be a factor affecting word retrieval across different 
languages like Icelandic (Pind, Jonsdottir, Gissurardottir & Jonsson, 2000), US English 
(Snodgrass & Vanderwart, 1980) and Spanish (Sanfeliu & Fernandez, 1996). Naming 
accuracy was greater for more familiar words. As for local research, up till now, there is only 
one normative study in Cantonese (Law & Yip, 2004) that provides information on object 
naming. This study found main effects of age and education on naming accuracy and 
interaction effect between age and education.  
Studies on object naming have been extensively carried out in different languages. 
However, little information about naming behavior of verbs is known, though verbs play an 
important role in forming sentences. Verbs have different properties when compared with 
nouns. Nouns generally refer to objects whereas verbs refer to action. Gentner (1978) 
provided a more specific description, “In the linguistic description of a situation, nouns 
specify the thing-like elements while verbs and other relational terms specify relations 
between these elements.” Nouns often show more concrete content than verbs and thus they 
are usually bounded by the physical world. On the other hand, verbs usually show abstract 
concepts and demonstrate the relational linkages between nouns. Furthermore, as nouns need 
only the referent of the object to be represented while verbs involve relational concepts, 
Gentner (1981) suggested the semantic representations of verbs are more complex than that 
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of nouns. For example, no one particular action can be used to demonstrate the verb “give”. 
In fact, linkages between nouns, like two individuals and a gift, have to be present in order to 
well-represent the action “give”. Besides, Thorndyke (1975), as reported by Gentner (1981), 
found that memory for verbs is poorer than memory for nouns. Gentner (1981) also found 
that it takes children longer to acquire verb meaning than noun meanings. Even after verbs 
enter the vocabulary, errors in verb usage persist for a much longer time than nouns. 
Bowerman (1977), as reported by Gentner (1981), found that children make many errors with 
simple and frequently used verbs. These errors persist long after the children have mastered a 
substantial number of less frequent nouns. Moreover, nouns and verbs may be processed by 
different areas of the brain, as indicated by the double dissociation found in aphasic patients. 
There are patients who have problems in retrieving verbs despite their normal performance 
on nouns (Caramazza & Hills, 1991; Silveri & Di Betta, 1997) and patients with the opposite 
pattern (Caramazza & Hills, 1991; Shapiro, Shelton & Caramazza, 2000). Research carried 
out by Damasio and Tranel (1993) also show similar results. Their subjects, with common 
lesion on left anterior and middle temporal lobe, showed intact verb retrieval but deficit in 
producing nouns. On the other hand, the subjects with lesions in the left premotor cortex 
demonstrated preserved noun retrieval but verb retrieval was defective. This double 
dissociation suggests there are relatively separate systems for nouns and verbs.  
A normative study of Spanish for action naming (Cuetos & Alija, 2003) showed that 
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age of acquisition and naming agreement were the best predictors of naming times for action. 
Action names learned early in life produce shorter naming times than those learned later in 
life. It is surprising that naming agreement, which does not seem to be significant in object 
naming, plays an important role in action naming. One possible reason suggested by Cuetos 
and Alija (2003) is that action pictures have more alternative names than object pictures and 
more time is spent in competition between the different responses. However, the variables of 
familiarity and word frequency did not make independent contributions to the prediction of 
naming times or the number of errors in action naming. Contradictory results were obtained 
in a timed action naming study carried out by Bates et al. (2003). In their study, they found 
that the two very strong predictors of naming behaviors were goodness of depiction and word 
frequency. They were important in predicting naming agreement as well as naming latency.   
As noted above, verbs and nouns have different properties and there are different 
determinants in naming accuracy and latency of action naming and object naming. The only 
local normative study of picture naming (Law and Yip, 2004) provides information on object 
naming. Therefore, the first objective of this study was to provide normative data for verb 
naming in Cantonese; the information would help researchers plan further studies in 
investigating the potential differences between the processing of verbs and nouns in 
Cantonese. Another objective of the present study was to find out the effects of age, 
educational level, AOA and familiarity on naming accuracy of action naming. Such 
 7 
normative data can be used to provide useful information for both researchers and clinicians 
in assessing naming abilities of healthy as well as disordered population speakers.  
Method 
Participants 
Forty native Cantonese speakers (20 males and 20 females) were recruited in Hong 
Kong, stratified into two age groups (20-40, and 60 or above) and two education groups (F.5 
or below, and university graduation or above). Even number of males and females were 
included in each subject subgroup. The age and number of years of education of each subject 
and subject subgroup was presented in Appendix A. Participants were excluded if they had a 
history of neurological disease(s) or other medical condition(s) that may likely affect their 
performance.  
Stimuli 
A total of 255 pictures downloaded from the website 
http://crl.ucsd.edu/~aszekely/ipnp/7lgpno.html were used as stimuli. These pictures, 
developed by Loraine and Martin (1986), Dunn and Dunn (1981), Abbate and La Chappelle 
(1984), Oxford junior workbook, and from other sources, had been used for a normative 
study of action naming in 7 languages (English, German, Spanish, Mexican, Italian, 
Bulgarian, Hungarian and Mandarin) (Bates et al., 2003).  
Procedure 
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Explanation of the aim of the study, the rating scales, as well as the procedure of data 
collection was provided to each subject. Consent form was signed before testing began. Each 
subject was instructed to verbally produce the first name that came to mind for each of the 
255 pictures presented. They were instructed to respond with “don’t know action” (DKA) or 
“don’t know name” (DKN) whenever the action presented was either unknown or the name 
of the action was unknown respectively. Immediately after naming each picture, the subjects 
were instructed to rate the picture in terms of age of acquisition and familiarity. Each subject 
was instructed to indicate, on a 7-point scale, the age at which he had learnt each of the action. 
Each point on the scale represented a 2-year range; thus, 1 indicated that the subject had 
learnt the action in the first 2 years of life, 2 between 3 and 4 years of age, and finally, 7 
indicated that the subject had learnt the action after 13 years of age. For the rating of 
familiarity, a 5-point scale was used. Each subject was instructed to judge the degree to which 
he performed, came in contact with, or thought about the action presented by the picture 
where 1 meant very unfamiliar and 5 indicated highly familiar. Each intervening numbers had 
the appropriate interpretations, like 1 indicated that they had never performed, come in 
contact with or thought of the word (從不) while 5 indicated that they always thought of or 
performed the action presented (經常). Rating 2, 3, and 4 represented rarely (極少), 
sometimes (間中), and frequently (頻密) respectively. For both scales, only whole numbers 
were accepted. Five practice trials were provided until the subjects were clear about the 
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whole procedure of data taking and the rating dimension. The whole data collecting process 
was self-paced, that is, the participants were under no pressure to respond quickly.  
Data Analysis 
Responses of each subject were coded as either “1” for correct responses or “0” for 
incorrect responses. The naming accuracy of each subject and each sub-group were calculated. 
The most commonly produced name for each picture was sorted out as the modal name. Five 
Year 4 students of Speech and Hearing Sciences were invited as judgers. Alternative action 
names for the pictures were accepted only if three or more of the five judges agreed that the 
particular name corresponded to the action presented. The number of alternative names for 
each picture was derived by counting the number of different names provided on each valid 
trial. Percentage of naming agreement, as well as the range, median, mean and standard 
deviation for familiarity and AOA of each subject sub-group were calculated. Univariate 
analysis of variance (ANOVA) was performed to identify the main effects of the independent 
variables (age and educational level) on the dependent variable (naming accuracy) and the 
interaction effect of the factors. Correlation of naming accuracy with AOA as well as 
familiarity was also calculated. For each incorrect trial, the error was categorized into one of 
the following error types: 
 Semantically related – the response and the target fall into the same semantic category. 
The two are semantically similar but not synonymous. E.g. “saw”  “cut” (鋸  切) 
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 Non action response – appropriate description of the picture was given, but the action 
was not named. E.g. “melt”  “hot” (溶  熱), “teach”  “teacher” (教書  老師)   
 Appropriate but non-specific – the response and the target have similar meanings, but 
the response is too general and not specific enough to describe the action. E.g. “sweep” 
 “housework” (掃地 家務). 
 Un-related – the response is not related to the target semantically. E.g. “erase”  “take 
photo” (擦黑板  影相) 
 Don’t know action – The participant was unable to identify the action shown in the 
picture. 
 Don’t know name – The participant understood the action shown, but was unable to 
name the action.  
Errors in each subject subgroup were analyzed and the percentage of each error 
group present in each subject subgroup was calculated.      
Result 
Naming accuracy 
Naming accuracy for each subject and subject sub-groups was calculated (see 
Appendix B). Table 1 shows the mean, standard deviation, maximum value, minimum value, 
as well as the median of naming accuracy of the subject subgroups. It was found that the 
young age group with higher educational level yielded the highest naming accuracy, while the 
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naming accuracy was the lowest in the old age group with lower educational level. ANOVA 
was carried out to find out the main effects of age and educational level, as well as their 
interaction effect on naming accuracy. Results based on ANOVA yielded significant main 
effect of age [F(1, 36) = 47.50, p < 0.001], educational level [F(1, 36) = 33.00, p < 0.001], as 
well as an interaction effect between age and educational level [F(1, 36) = 23.01, p < 0.001]. 
Post-hoc analyses revealed that the old age group with lower educational level performed 
significantly less well than the other 3 subject subgroups. This shows that age and 
educational level affect naming accuracy significantly.  
Table 1 
Summary Statistics for naming accuracy in the 4 subject subgroups 
 Young age group Old age group 
 Low education 
level 
High Education 
level 
Low education 
level 
High education 
level 
Mean 221.0 225.1 170.2 216.0 
SD 0.34 0.32 0.47 0.36 
Max. value 239 239 182 234 
Min. value 197 208 142 167 
Median 220.5 226.0 173.0 219.5 
Note. Total number of stimuli is 255 
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Familiarity and Age of Acquisition 
The mean and standard deviation of familiarity and AOA of the subject sub-groups 
are given in Table 2. The data show that the older age group tended to give a lower rating for 
familiarity but a higher rating for AOA for both educational levels. A correlation analysis was 
carried out to find out the correlation between familiarity / AOA with naming accuracy. 
Significant correlations between familiarity and naming accuracy (r = 0.7, p < 0.05) and 
between AOA and naming accuracy (r = 0.33, p < 0.05) were found. That means naming 
accuracy was found to be higher for more familiar actions and actions which were acquired 
later in life. In order to find out whether the correlations between these two variables and 
naming accuracy were compatible in the two age groups, another correlation analysis was 
carried out. Table 3 summaries the correlations between familiarity/ AOA with naming 
accuracy in the two age groups. It is interesting to note that significant and strong correlations 
were found between familiarity and naming accuracy and between AOA and naming 
accuracy in the old age group only, while such correlations were not significant in the young 
age group.    
Table 2 
Mean and standard deviation (SD) of familiarity and AOA in 4 subject subgroups 
 Young age group Old age group 
 Low education High education Low education High education 
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level level level level 
Familiarity 
Mean 
SD 
3.20 
1.12 
3.15 
1.13 
2.52 
1.18 
2.70 
0.93 
AOA 
Mean 
SD 
3.56 
1.47 
3.20 
1.43 
3.34 
1.73 
4.05 
1.57 
 
Table 3 
Correlations between familiarity/ AOA with naming accuracy in the two age groups. 
  AOA with naming accuracy Familiarity with naming accuracy 
 Young age group Old age group Young age group Old age group 
Correlation - .20* .77** .00* .84** 
* p > .05. ** p < .05 
Error Pattern 
Errors were analyzed and their distribution according to age and educational levels is 
shown in Table 4 below. Results showed that the old age group and the low educational level 
group produced more errors. When comparing the error pattern across age, the old age group 
tended to produce similar percentage of “semantically related errors” and “unrelated errors”, 
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while “semantically related errors” was found to be the most frequent error type in the young 
age group. Similar result could be yielded when the errors were compared across educational 
level. Both the high and low educational level groups produced more frequent “unrelated 
errors” and “semantically related errors”. When the error pattern was compared across the 4 
subject subgroups, it was found that the most frequent error type was “semantically related 
error” for all the 4 subgroups except the old age with low educational level one. This 
subgroup showed the highest frequency for the “unrelated error”.  
Table 4 
Error distribution in different subgroups (in percentage) 
  
Young 
 
Old 
 
Young 
 
Old 
Low 
Edu. 
High 
Edu. 
 Low 
Edu. 
High 
Edu. 
Low 
Edu. 
High 
Edu. 
(Regardless of 
Edu. level) 
(Regardless of 
age) 
Semantically 
related 
161 
(48%) 
126 
(42%) 
205 
(25%) 
152 
(39%) 
287 
(45%) 
357 
(28%) 
366 
(31%) 
278 
(40%) 
Non-action 
Response 
47 
(14%) 
38 
(13%) 
96 
(11%) 
45 
(12%) 
85 
(14%) 
141 
(12%) 
143 
(12%) 
83 
(12%) 
Appropriate 
but not 
10 
(3%) 
11 
(4%) 
57 
(7%) 
24 
(6%) 
21 
(3%) 
81 
(7%) 
67 
(6%) 
35 
(5%) 
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specific 
Unrelated 89 
(26%) 
90 
(30%) 
248 
(30%) 
99 
(25%) 
179 
(28%) 
347 
(29%) 
337 
(30%) 
189 
(27%) 
Don’t know 
action 
25 
(7%) 
34 
(11%) 
186 
(23%) 
47 
(12%) 
59 
(9%) 
233 
(19%) 
211 
(18%) 
81 
(12%) 
Don’t know 
name 
7 
(2%) 
1 
(0%) 
33 
(4%) 
24 
(6%) 
8 
(1%) 
57 
(5%) 
40 
(3%) 
25 
(4%) 
Total 339 300 825 391 639 1216 1164 691 
 
Naming Agreement 
For each of the 255 pictures, the response that was produced most frequently was 
chosen as the modal name. The range of naming agreement, which showed the percentage of 
participants who gave the most common name for each of the pictures, was between 31% and 
100%. Result also showed that of the 255 pictures, 79 yield a single name, 73 give 2 names, 55 
give 3 names, 33 give 4 names, 12 give 5 names, and 2 give 6 names. The highest number of 
alternative names, 7 in all, was elicited by picture number 46 (“whisper” in English). (See 
Appendix C for the modal names as well as the alternative names of the pictures). Significant but 
weak correlation was found between naming accuracy and naming agreement (r = 0.23, p<0.05). 
The mean and standard deviation of naming accuracy was 78% and 21% respectively while the 
maximum value, minimum value and the median was reported to be 100%, 31% and 84% 
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respectively. 
In summary, age and educational level were found to have main effects and 
interaction effect on action naming accuracy, of which the old age group with lower 
educational level scored the least. Familiarity and AOA were also found to be significantly 
and positively correlated with naming accuracy. Different error patterns were obtained 
between the old age group and the young age group.    
Discussion 
The present study provides normative data on action naming of Cantonese speakers 
with different age and educational levels. The norms of variables including familiarity and 
age of acquisition will be very useful for experiment of naming latencies for studies of 
normal subjects as well as the disordered subjects. 
Our findings show that there were main effects of age and educational levels on 
naming accuracy of actions. Interaction effect between these two variables was also found to 
be significant. These are compatible with the normative study of object naming of Cantonese 
speakers in Hong Kong (Law & Yip, 2004). Though nouns and verbs have different 
properties in sentence structure in Cantonese as discussed above, age and education level 
were found to be the factors affecting their naming accuracy.  
Although age was found to be a factor in affecting naming accuracy, it is not a 
universal predictor of naming accuracy in all languages. According to the study of Brown and 
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Mitchell (1991), age was not a significant predictor of naming accuracy in English. One of 
the possible reasons is that that study involved unbalanced gender distribution in the two age 
groups. For their younger group, 12 males and 24 females were invited while their older 
group involved 19 males and 17 females. As gender effect could not be ruled out at this stage, 
unbalanced gender distribution may result in different results between their study and the 
present study as it is generally accepted that females perform better in language-related tasks 
while males show advantage in reasoning tasks. Besides, Gouchie and Kimura (1991), as 
reported by Van Goozen, Kettenis, Gooren, Frijda and Poll (1995), found that women 
performed better than men on tasks involving verbal skills, perceptual speed and fine manual 
dexterity while men outperformed women in visual-spatial and mathematical ability. As a 
result, unbalanced gender distribution in their study may lead to a lack of age effect on 
naming accuracy. Moreover, Brown and Mitchell’s study did not take “educational level” into 
account when they were recruiting subjects. The younger group consisted of university 
students and their years of education ranged from 13 to 16 years. Their older group generally 
had a higher level of education, ranging from 14 to 24 years. The effect of age on naming 
accuracy may be offset by the difference in educational level of the subject groups, as found 
in the present study, educational level is one of the factors affecting naming accuracy. 
As reported previously, the younger group and the high educational level group 
generally performed better on naming accuracy. Interaction effect showed that the older 
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group with lower educational level was the most affected in this action naming task. As it is 
generally believed that cognitive declines gradually with aging, naming ability is predictably 
poorer in the older group. However, the performance of the older group with high educational 
level was similar to those of the two younger groups. One possible reason for this 
phenomenon is that among the two older groups, there might be a difference in their life 
styles which may in turn affect their naming accuracy. The elderly with higher educational 
level may engage more in reading activities like reading newspaper and books. This kind of 
reading habit may act as their daily revision that slows down, or prevents the cognitive 
decline due to aging process. Moreover, the higher educational level group received longer 
years of education than the lower educational level group. It is supposed that the longer the 
years of education, the more the formal cognitive training that the person would receive. The 
kinds of formal cognitive training, like reasoning, may act together to slow down the rate of 
cognitive decline in aging process, which in turn results in the discrepancy in naming 
accuracy between the two older subject subgroups. 
The present study also found that naming accuracy is higher for more familiar verbs. 
On the surface, this finding seems to be contradictory to the result of another study of action 
naming (Cuetos & Alija., 2003) which found that familiarity made no contribution to 
predicting naming accuracy. However, all the 50 subjects included in their study were 
undergraduate students of a university in Spain. All their subjects would belong to the 
 19 
“younger group with higher educational level” in our present study. As stated earlier, this 
subject subgroup showed no significant correlation between naming accuracy and familiarity. 
Therefore, there is no contradictory result in this aspect.  
As mentioned earlier, familiarity was found to be significantly and positively 
correlated with naming accuracy as a whole. However, when such relationship is investigated 
separately in the two age groups, correlation is significant only in the old age group. One 
possible reason is that the youngsters are more willing to explore the outside world and they 
may know the names of the actions even if they have not performed them before. On the 
other hand, the elderly may be comparatively less willing and less motivated to experience 
their surrounding such that they do not know much that are unfamiliar to them. Sport, which 
is one of the categories of actions in the present study, is an example here. Sport name, like 
surfing, may be less familiar to the elderly as most of them have not tried it out before. 
However, the youngsters may find it familiar as they may see their peers playing or they may 
get familiar to this action through TV or other media. As a result, significant correlation 
between familiarity and naming accuracy can only be found among the elderly group.  
Age of acquisition was also found to be significantly and positively correlated with 
naming accuracy but only in the old age group. This interesting finding was not reported in 
previous studies. One of the possible reasons is that there are quite a number of actions that 
the elderly come in contact with later in life, but such actions are common in their 
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surroundings and that’s why they can name them accurately. For example, most of the elderly 
do not come in contact with a piano until very late in life. Therefore, they rated the picture of 
“playing the piano” as 7, that is, they acquired this action name after the age of 13. However, 
playing the piano is more common nowadays in Hong Kong. The elderly may see their 
friends or relatives playing the piano very often and they may even see it on TV. As a result, 
the elderly could name it accurately even though they rated it high in the AOA rating. 
Moreover, the young people, no matter they have started their career or they are still 
schooling, they keep on getting new information everyday from their working environment or 
school courses. Their learning process is in progress. Therefore, AOA is not a factor affecting 
their naming ability. The above two hypotheses may explain why correlation between AOA 
and naming accuracy could only be found in the old age group.  
In terms of error distribution across experimental groups, the young age group has a 
different pattern of error from the old age group. The young subjects tended to make more 
semantically related errors than the older subjects. On the other hand, the old age group 
produced two times more “general” answers, which were not specific enough to describe the 
pictures, than the young subjects. This may be explained by the difference in their “mode of 
thinking”. When given a picture of which the exact name was unknown to the subjects, the 
young subjects tended to give a semantically similar name, for example, they would say “cut” 
for “saw”. However, for the older subjects, they would give an answer which is more general 
 21 
and fit their personal experience. They may say “doing housework” instead of “ironing” as 
they normally consider ironing is a kind of housework. But actually ironing can be a 
manufacturing process in a textile factory which is not related to housework. This kind of 
naming behavior may result in the difference in error pattern between the two age groups. 
Moreover, the most frequently produced errors were the “unrelated errors” in the old age 
group with low educational level, which was different from the other three subject subgroups 
that “semantically related errors” were most frequently found. One possible reason is that the 
older subjects with low education level rarely come into a task which requires high level of 
concentration. Their attention span may be shorter comparing with the other subject 
subgroups. Thus they would have a higher chance to arbitrarily name the pictures when they 
were not concentrated or being distracted. This may lead to a higher percentage of “unrelated 
errors” in this subject subgroup.  
Conclusion 
The present study investigated the effects of age and educational level on naming 
accuracy of actions among Cantonese speakers, and the relationship between naming 
accuracy and familiarity and AOA. Such information is useful when assessing the naming 
ability of normal population and the disordered population like the aphasic patients. The 
normative data in this study can act as a reference for clinicians in such assessments.  
As reported above, familiarity and AOA are positively and significantly correlated 
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with naming accuracy, further studies may choose to focus on other factors which are 
potential determinants of naming accuracy of actions. Gender difference is one of the 
examples as it is generally believed that females are more advantaged in language-related 
tasks while males show better performance in cognitive tasks like reasoning. Moreover, as the 
sample size in this study was small, further studies are encouraged to obtain a larger sample 
size in order to examine the main and combined effects of the variables mentioned above.   
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Appendix A. 
Age and number of years of education (Edu) of each subject and subject subgroup 
 
 Young age  Old age  
Low Edu. High Edu. Low Edu. High Edu. 
Age Edu Age Edu Age Edu Age Edu 
Subject 24 11 31 18 60 5 61 18 
30 13 33 20 62 6 63 20 
25 13 24 18 68 7 60 15 
22 9 22 16 68 5 60 17 
36 11 23 16 63 2 63 18 
22 9 21 16 61 3 64 20 
24 11 28 18 60 6 64 16 
27 13 28 18 73 3 61 17 
32 13 30 16 74 4 63 16 
33 11 27 18 70 2 64 20 
Subgroup 
mean 
27.5 11.4 26.7 17.4 65.9 4.3 62.3 17.7 
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Appendix B 
Naming accuracy for each subject and subject subgroups 
 Young age group Old age group 
Low Edu. High Edu. Low Edu. High Edu. 
Subject 239 239 172 208 
 229 214 170 167 
 197 234 174 215 
 212 235 171 219 
 213 223 174 220 
 221 215 163 225 
 234 208 182 214 
 220 229 178 231 
 230 219 176 227 
 215 235 142 234 
Subgroup 
mean 
221.0 225.1 170.2 216.0 
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Appendix C 
Modal name, alternative names and summary statistics of stimuli 
 Modal name Alternative name 
Mean 
AOA 
Mean 
Familiarity 
Naming 
Agreement 
Pic  1 墜機 撞機, 飛機失事, 墮機 4.83 2.45 0.45 
2 咳  2.73 3.83 0.97 
3 煮 烹調, 整野食 2.95 4.33 0.95 
4 指揮  4.45 2.03 1.00 
5 彈琴 畫音符, 揭譜, 演奏 5.15 2.40 0.74 
6 梳頭  2.50 4.30 1.00 
7 閂櫃筒 啪, 熨櫃筒, 關, 大力閂 2.53 3.10 0.45 
8 剪 修剪, 剪草, 剪花 3.28 2.93 0.46 
9 爬 攀爬, 攀登, 攀石, 攀山 3.68 2.58 0.81 
10 指手 鼓掌, 指掌 2.45 3.53 0.84 
11 咬 擔 2.88 3.03 0.91 
12 打氣 喝采, 吶喊 4.03 2.50 0.85 
13 追逐 追 3.25 2.95 0.54 
14 慶祝  3.65 3.08 0.92 
15 捉 捕捉, 接 3.45 2.70 0.52 
16 雕刻 鑿 4.63 2.15 0.83 
17 搬運 拎起, 托, 提起 3.38 3.33 0.51 
18 露營 生火, 透火 4.43 2.45 0.48 
19 叫 呼叫, 嗌, 叫喊 2.78 3.33 0.58 
20 買 俾錢, 交易 2.83 3.68 0.54 
21 埋葬 下葬, 葬 4.50 2.13 0.48 
22 火燭 燒著, 著火, 失火, 燃燒 4.23 2.60 0.35 
23 著鞋 扣鞋, 除鞋 2.68 3.78 0.57 
24 刷牙  2.18 4.55 1.00 
25 拗斷 折斷, 整斷, 屈斷 3.00 2.48 0.43 
26 打拳 拳擊 4.60 2.25 0.61 
27 打保齡 碌保齡 5.43 2.15 0.85 
28 鞠躬 敬禮, 彎腰 4.00 2.43 0.79 
29 滾 煲野, 煮野食 3.35 3.28 0.36 
30 咬  2.65 3.03 1.00 
31 行乞  3.20 2.93 1.00 
32 吠  2.50 3.43 1.00 
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33 焗  1.45 1.55 1.00 
34 頒獎 領獎, 贏, 得獎, 攞獎, 勝出 3.50 2.58 0.56 
35 起身 起床, 訓醒覺 2.63 4.13 0.53 
36 飛 逃亡, 嚇 3.35 3.03 0.63 
37 行 返學 2.48 3.75 0.54 
38 鬧交 爭吵, 嗌交 2.95 3.25 0.62 
39 吹  2.60 2.95 0.46 
40 剪  2.78 3.20 0.97 
41 滑雪  5.23 1.95 1.03 
42 畫畫 油顏色 3.38 2.90 0.89 
43 飲水 喝水 2.25 4.35 0.98 
44 跳水  4.58 2.43 1.00 
45 爬  2.50 2.85 0.92 
46 傾計 
傾密計, 竊竊私語, 細聲講
話, 講秘密, 講悄悄話, 講是
非 
3.33 3.13 0.31 
47 打哥爾夫球  5.53 2.03 1.00 
48 黐相 貼相, 搽膠水, 黐膠水 3.50 2.35 0.33 
49 送 收, 接受, 俾 3.33 2.88 0.62 
50 煎蛋 煮野食 3.45 3.68 0.84 
51 喊 扁咀 2.45 3.45 0.90 
52 搜身 拉人, 捉賊, 捉人, 搜查 4.08 2.43 0.49 
53 摺 攤開, 打開 3.28 3.10 0.88 
54 飛  2.90 3.03 0.97 
55 流出 放水 3.00 3.68 0.93 
56 浮 仰泳, 背泳 3.83 2.80 0.56 
57 釣魚  3.75 2.88 1.05 
58 做實驗 蒸餾, 過濾, 滴 4.53 2.10 0.41 
59 入油 加油 5.03 2.23 0.94 
60 打交 打架 2.93 2.85 0.95 
61 劍擊 打劍, 玩劍 5.00 2.10 0.69 
62 餵養  3.25 2.55 1.00 
63 跌 失足 3.08 2.78 0.81 
64 嚇 驚, 尖叫, 害怕, 大嗌 3.23 2.88 0.44 
65 爆炸 爆破 3.73 2.33 0.97 
66 睇 觀察, 望 4.23 2.75 0.92 
67 火山爆發  4.38 1.98 1.00 
68 擦黑板 抹 3.43 2.95 0.74 
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69 倒垃圾  3.48 3.43 1.00 
70 食  2.13 4.53 1.00 
71 打掃 掃塵, 掃 3.33 3.58 0.51 
72 吹頭  3.98 3.28 0.97 
73 浸親 遇溺 3.98 2.58 0.56 
74 打爛  3.30 2.73 1.00 
75 揸車 駕駛, 開車 4.30 3.00 0.85 
76 滴水 漏水 3.48 2.15 0.72 
77 鑽  4.78 2.53 0.92 
78 畫畫 繪畫, 寫 3.20 3.23 0.51 
79 拖 拉, 拖拉, 拖行 3.65 2.83 0.88 
80 滴 蒸餾, 做實驗 3.45 1.68 0.40 
81 解剖 界 4.48 1.60 0.79 
82 掘 剷, 畢泥, 挖泥 4.35 2.48 0.49 
83 打龍捲風 捲 4.58 2.23 0.60 
84 派信 送信 3.63 3.23 0.68 
85 做蛋糕 唧, 裝飾 3.75 2.25 0.68 
86 跳舞  3.55 2.93 0.94 
87 電髮  4.85 2.60 1.00 
88 喊 嚎哭 2.40 3.15 0.97 
89 過馬路 橫過 2.83 3.95 0.91 
90 揭開 開, 拆禮物, 打開 3.05 3.70 0.48 
91 唧油  4.25 2.18 1.00 
92 拖地  3.63 3.23 1.00 
93 攪拌 發蛋, 打蛋, 攪均 3.90 2.63 0.43 
94 打波 打唔中, 撃打 3.93 2.53 0.73 
95 開礦 開採, 掘礦, 採礦, 採煤 4.45 1.48 0.33 
96 揸牛奶  5.05 1.98 1.00 
97 溶  3.50 3.03 0.97 
98 打坐 冥想 5.45 2.13 0.63 
99 量度 度高, 度 4.65 2.75 0.81 
100 按摩 推拿, 揼骨 4.83 2.63 0.89 
101 結婚  5.03 2.60 0.97 
102 操兵 步操 4.43 2.50 0.83 
103 執床 
整理床舖, 鋪床, 摺被, 收拾
床舖 
3.58 3.43 0.43 
104 寄信 郵寄 3.38 3.18 0.94 
105 放大  4.00 2.63 0.96 
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106 照鏡  2.83 3.95 1.00 
107 開門 開鎖 3.30 4.00 0.54 
108 搬 上貨, 卸貨, 送貨 3.95 3.13 0.66 
109 聽 偷聽, 聽唔到 3.00 3.68 0.87 
110 點蠟燭 燃點, 點火 2.85 2.50 0.74 
111 拎 搬, 攞起, 提起, 運送 3.10 3.48 0.75 
112 舔 黐, /lai2/信封 3.18 2.80 0.65 
113 笑  2.30 3.70 1.00 
114 玩繩索 /fak8/, /fi6/ 3.80 1.63 0.47 
115 敲 拍門 3.13 3.55 0.97 
116 織  4.00 2.63 1.00 
117 跪  3.30 2.75 1.00 
118 錫  3.00 2.88 0.78 
119 踢  3.08 2.95 0.97 
120 跳  2.80 2.93 1.00 
121 拋 玩雜耍, 玩波 3.43 2.48 0.46 
122 騎馬 比武, 決鬥, 進攻 4.28 2.33 0.84 
123 熨衫  3.95 3.13 1.00 
124 打獵 捕捉 4.65 2.43 0.92 
125 攬 擁抱 3.93 2.80 0.62 
126 叫  3.50 2.63 0.82 
127 打 擊, 玩壘球 3.80 2.65 0.66 
128 匿埋 躲藏, 偷睇, 玩捉迷藏 2.65 2.85 0.54 
129 出世 出生, 孵化, 破殼而出 3.35 2.55 0.56 
130 晾衫 掛起, 掛晾, 晒衫 3.55 3.58 0.69 
131 揼 敲, 鑿 3.63 2.85 0.88 
132 燒 煎, 煑食 3.63 2.78 0.79 
133 握手 問好, 道別, 送別 3.40 3.40 0.70 
134 做手術  3.38 1.63 1.00 
135 跳降傘 降落 4.85 1.83 0.88 
136 射擊 開槍 5.08 2.40 0.56 
137 觸電 電親 3.90 2.05 0.68 
138 照明 照亮, 發光 3.43 3.38 0.69 
139 剃羊毛  4.28 2.53 1.00 
140 剃鬚  4.25 3.33 1.00 
141 磨刀 刨刀 4.40 2.28 0.79 
142 洗頭  2.83 4.20 1.03 
143 爬樹 摘椰子, 攀爬, 搖樹 3.70 2.23 0.61 
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144 縫衫 修補衣服, 補衫, 縫紉 4.03 2.60 0.75 
145 招呼 送餐, 捧餐, 上菜 3.85 3.30 0.38 
146 叫賣  3.23 3.40 0.95 
147 雕刻 批 5.20 2.15 0.97 
148 /au1/痕 俾蚊咬, 趕蚊, 拍蚊 3.08 3.00 0.74 
149 罰企 鬧人 3.10 2.73 0.95 
150 鋸 做木工 4.20 2.58 0.97 
151 敬禮 行禮 4.13 2.60 0.95 
152 出海 航行, 玩風帆 4.23 2.55 0.58 
153 跑步  2.75 3.43 0.95 
154 划艇  4.00 2.45 1.00 
155 燒烤  4.10 2.63 0.97 
156 咆哮, 吼叫  3.68 2.48 0.50 
157 騎馬  4.10 2.33 1.00 
158 救人 救援, 拯救 4.03 2.58 0.58 
159 修理 維修, 整水喉 3.95 2.50 0.61 
160 休息 除鞋, 坐, 放鬆, 抖下 3.08 3.85 0.71 
161 出糧 數 2.60 2.38 0.60 
162 睇書 讀書, 閱讀 2.90 3.78 0.87 
163 攞野 掂到, 伸手, 兀高 2.55 2.88 0.36 
164 耙  3.15 2.85 0.86 
165 舉手 發問 3.15 3.20 0.76 
166 落雨 下雨 2.75 3.65 0.97 
167 推  3.68 3.13 0.97 
168 拉 拖, 扯 4.00 2.60 0.81 
169 求婚 示愛 5.45 2.43 1.00 
170 祈禱 禱告 5.25 2.68 0.91 
171 倒 斟 3.15 3.40 0.70 
172 爆  2.93 2.40 0.97 
173 抹 擦 3.68 3.45 0.82 
174 指  2.53 2.93 1.00 
175 插 電制, /ma1/電制 3.75 3.30 0.97 
176 彈琴  4.70 2.43 1.00 
177 種植 栽種, 植樹, 種樹 3.78 2.58 0.74 
178 搣  2.08 2.18 0.95 
178 摘 採摘, 採 3.10 2.75 0.62 
180 批皮  3.68 3.08 1.00 
181 啄 咬 3.43 2.63 0.75 
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182 拖車  3.88 2.28 1.00 
183 綁鞋帶 著鞋, 除鞋 3.28 3.75 0.65 
184 唧 玩, 打交 2.85 2.98 0.74 
185 擲 拋 3.33 2.65 0.53 
186 諗 思考, 捉棋, 下棋 3.65 3.40 0.41 
187 傾電話 聽電話, 講電話, 打電話 4.28 3.45 0.46 
188 撕 搣 3.50 3.05 0.82 
189 教  3.28 2.90 1.00 
190 笑 偷食 1.78 2.40 0.87 
191 打韆鞦 盪韆鞦, 玩韆鞦 2.90 2.63 0.73 
192 游水  3.20 2.78 1.00 
193 掃地 打掃 3.23 3.30 0.84 
194 出汗 流汗, 抹汗 2.98 3.28 0.56 
195 拍烏蠅 打烏蠅 3.60 2.25 0.83 
196 測量, 睇 望, 觀察 4.28 2.65 0.35 
197 滑水 滑浪 5.30 2.00 0.57 
198 晒太陽  3.75 2.58 1.00 
199 啜手指 食手指, 咬 2.45 2.53 0.51 
200 隔水 隔渣, 晾水, 篩 4.08 2.50 0.38 
201 攪  3.75 3.13 1.00 
202 針 吉 3.58 2.55 0.78 
203 偷 打荷包 3.15 2.53 0.97 
204 企 站立, 起立 2.45 3.75 0.91 
205 疊 砌, 堆砌, /lum3/高 3.23 3.13 0.44 
206 唧 搾 3.55 2.70 0.59 
207 搽  3.58 3.28 1.00 
208 噴水 射水, 玩水 4.13 2.63 0.56 
209 玩水 嘻戲, 撥水 3.50 2.45 0.47 
210 咳 吐, 嘔 2.60 3.35 0.66 
211 織 紡織, 編織 3.83 2.48 0.90 
212 倒瀉 濺瀉 3.25 2.78 0.86 
213 播種 種植, 撒種 3.85 2.38 0.66 
214 分類 分信, 分門別類, 揀信. 揀選 3.85 2.53 0.38 
215 打關斗 前滾翻 4.25 2.23 1.00 
216 落雪  4.40 2.25 1.00 
217 咳 打乞嚏 2.85 3.38 0.69 
218 食煙 吸煙, 抽煙 3.65 3.00 0.88 
219 笑  2.25 4.00 1.00 
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220 聞  2.70 3.43 1.00 
221 扇 滑倒, 跌, 踩蕉皮 3.48 2.85 0.33 
222 /s�4/滑梯  2.98 2.50 1.00 
223 切  2.70 3.65 1.00 
224 訓覺 睡覺 2.03 4.63 0.98 
225 切 裁剪 2.18 1.80 0.75 
226 溜冰  4.90 2.35 1.00 
227 坐  2.38 4.40 1.00 
228 沉  3.10 2.73 1.00 
229 唱歌  2.70 3.50 1.00 
230 沖涼 洗澡 2.45 4.50 0.98 
231 織  4.13 2.28 1.00 
232 揮手 打招呼 3.15 3.18 0.90 
233 淋花 種植, 淋水 3.55 3.18 0.83 
234 竹電視  3.45 3.78 1.00 
235 洗面  2.48 4.05 1.00 
236 行路 走路 2.20 4.33 0.97 
237 等車 等待 3.18 3.63 0.94 
238 奔跑 擺尾, 搖尾, /fi6/尾 3.03 2.80 0.32 
239 涉水 間水行 3.40 2.53 0.50 
240 吸塵  3.98 2.45 1.00 
241 打字  4.83 2.88 1.00 
242 /k
h
ik7/人 跌倒, 跘倒, 陷害, 整古人 3.75 2.60 0.61 
243 拉拉鍊  3.25 3.73 1.00 
244 叫 大嗌, 呼喊, 尖叫 2.80 3.13 0.59 
245 打喊路 仲懶腰 2.93 3.38 0.72 
246 寫 做功課 2.98 3.25 0.97 
247 扭 擰 3.18 3.93 0.79 
248 包禮物 打結, 綁 4.08 2.48 0.89 
249 許願 幻想, 諗 3.70 2.48 0.80 
250 抹窗 洗窗 3.25 3.25 0.95 
251 單眼  3.55 2.98 1.00 
252 衝線 衝終點, 勝出, 贏 4.23 2.43 0.87 
253 吹口哨  3.73 2.93 1.00 
254 講秘密 
竊竊私語, 講野, 講是非, 細
聱說話, 傾計 
3.18 3.10 0.32 
255 磅重  3.58 2.75 1.00 
 
